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ABSTRACT : PROBLEM TO BE SOLVED: To prevent a stimulated light from being incident onto a 
photoelectric read means without a changeover operation in response to a kind of a 
fluorescent light and a wavelength band of the stimulated light being a read object in the 
image information reader. 



SOLUTION: A 1st polarizing plate (polarizer) 35 is provided between broad area LEDs 30 
and a gel 1 1 , and a 2nd polarizing plate (analyzer) 36 that passes only a light with a 
polarized plane nearly orthogonal to polarized plane of the LED light L passing through the 
1st polarized plate (polarizer) 35 is provided between the gel 1 1 and an inter-line CCD 51 
with a cooling element that is a photoelectric read means. 
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CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 

[Claim 1]An image information reader which reads fluorescence which irradiated a sample laid on 
a predetermined sample stand with excitation light emitted from a source of excitation light, was 
excited by irradiation of said excitation light, and emitted light from said sample by a 
photoelectrical reading means as fluorescence picture information, comprising: 
The 1 st polarizing plate that arranges with a certain direction a plane of polarization of said 
excitation light emitted from said source of excitation light allocated between said source of 
excitation light, and said sample. 

The 2nd polarizing plate that prevents passage of excitation light by which said plane of 
polarization was arranged with a certain direction which was allocated between said sample and 
said photoelectrical reading means, and which passed said 1st polarizing plate. 

[Claim 2]The image information reader according to claim 1, wherein said source of excitation 
light is the broadcloth area LED. 

[Claim 3]In an image information reader which reads fluorescence which irradiated a sample laid 
on a predetermined sample stand with excitation light emitted from a source of excitation light, 
was excited by irradiation of said excitation light, and emitted light from said sample by a 
photoelectrical reading means as fluorescence picture information, An image information reader, 
wherein said source of excitation light is provided with a polarizing plate in which passage of 
excitation light emitted from said source of excitation light where the plane of polarization emits 
excitation light arranged with a certain direction, and was allocated between said sample and said 
photoelectrical reading means is prevented. 

[Claim 4]It is an image information reader given in any 1 paragraph among 3 from Claim 1, 
wherein said photoelectrical reading means is CCD. 

[Claim 5]It is an image information reader given in any 1 paragraph among 4 from Claim 1 , 
wherein a specific association substance in which said sample is the living body origin substance 
by which the sign was carried out with a fluorescence pigment is distributed. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to improvement of composition of preventing in 
detail that excitation light enters into a photoelectrical reading means about an image 
information reader. 
[0002] 

[Description of the Prior Art]Conventionally, in biochemistry and the molecular biology field, the 
fluorescence detection (fluorescence) system which uses a fluorescence pigment as a marker is 
known. [ by reading the picture information concerning the sample (fluorescent label sample) by 
which the sign was carried out with the fluorescence pigment according to this system ] 
Evaluation of gene sequences, a gene expression level, the course and state of the metabolism, 
absorption, and excretion of the medication substance in the mouse for an experiment, proteinic 
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separation and identification or a molecular and the characteristic, etc. can be performed. 

[0003]With for example, the electrophoresis which moves the inside of an electric field for the 
biological compounds (protein etc.) in the raw cell in suspension, or solution to an anode or the 
negative pole by the electric charge, After adding a fluorescence pigment into the solution 
containing two or more DNA fragments, electrophoresis of two or more DNA fragments is carried 
out on a gel base material, Or after carrying out electrophoresis of two or more DNA fragments 
on the gel base material which made the fluorescence pigment contain or carrying out 
electrophoresis of two or more DNA fragments on a gel base material, this gel base material is 
dipped in the solution containing a fluorescence pigment, Obtain the gel base material with which 
the DNA fragment by which the sign was carried out by fluorescence was distributed, and it 
irradiates with the excitation light which makes the fluorescence pigment used for this as a 
marker excite, Read in photoelectricity the fluorescence which emits light on a gel base material, 
and the picture information showing the distribution of a DNA fragment by which the sign was 
carried out by this by fluorescence is acquired, The molecular weight of a DNA fragment, etc. 
can be evaluated by displaying a visible image (the above-mentioned distribution picture 
(fluorescence picture)) on indicators, such as CRT, based on the obtained picture information. 
[0004]And the image information reader which displays a fluorescence picture on a display 
device based on the picture information obtained by irradiating with excitation light the gel base 
material mentioned above, reading fluorescence in photoelectricity, and obtaining picture 
information has spread widely in biochemistry and the molecular biology field. 
[0005] 

[Problem to be solved by the invention]By the way, as mentioned above, it is required to 
irradiate subjects, such as a gel base material, with excitation light, and to keep excitation light 
from entering into a photoelectrical reading system in the image information reader which 
detects the fluorescence shown from the subject. Excitation light is only a noise ingredient, and 
generally, not only S/N falls, but fluorescence will produce the problem of a photoelectrical 
reading system being saturated, if this excitation light enters into a photoelectrical reading 
system, since it is very weak to excitation light. 

[0006]For this reason, in the same image information reader, as for excitation light, although 
fluorescence makes it pass between a sample and a photoelectrical reading system, it is 
common to allocate the colored glass filter which has the wavelength characteristic which is not 
passed. 

[0007] For this reason, it is necessary to always limit the wavelength zone of the excitation light 
for exciting the kind of fluorescence which is going to detect a colored glass filter in what was 
used as an excitation light cut filter, and its fluorescence to a fixed thing. 

[0008] However, especially, in biochemistry and the molecular biology field, since it is aimed at a 
kind huge as a sample of living body origin substance, the fluorescence pigment suitable for each 
substance for signs exists, and the luminescence wavelength zone of these fluorescence 
pigments will become broad. And it may be suitable also for the wavelength zone of the 
excitation light which excites each fluorescence pigment to make it change according to the kind 
of fluorescence pigment. 

[0009] For this reason, in the image information reader mentioned above, the filter optimal 
[ among these ] must be chosen and used according to the kind of fluorescence shown from the 
sample which needed to equip two or more kinds of colored glass filters in which the wavelength 
characteristics differ mutually, and was made into the reading object of picture information. 
[0010]The thing using the broadcloth area LED where a luminescence wavelength zone is large is 
also known as a source of excitation light so that it can respond to various fluorescence 
pigments, but. [ in such a reading device ] [ only by allocating a colored glass filter between a 
sample and a photoelectrical reading system ] Since the excitation light cannot fully be cut, 
according to the kind of fluorescence shown from the sample made into the reading object of 
picture information, it is necessary to allocate the colored glass filter from which the wavelength 
zone of irradiation light is extracted between the broadcloth area LED and a sample. 
[0011]Thus, in the conventional image information reader, whenever the wavelength zone of the 



http://dossierLipdl.inpit.gojp/cgi-tt 23-12-2009 



JP,2O00-151916,A [CLAIM + DETAILED DESCRIPTION] 



Page 3 of 7 



kind of fluorescence for reading or excitationBghl changed, time and effort needed to be 
imposed. 

[0012]This invention was made in view of the above-mentioned situation, and is ****. The 
purpose is for excitation light to provide the image information reader kept from entering into a 
photoelectrical reading means, without performing change operation according to the wavelength 
zone of the kind of fluorescence, or excitation light which is the target of reading. 

[0013] 

[Means for solving problem]The image information reader of this invention should arrange the 
plane of polarization of the excitation light which irradiates with a sample in the fixed direction. 
Provide the polarizing plate which prevents passage of the excitation light of this plane of 
polarization before a photoelectrical detection means, and, [ the 1st image information reader of 
this invention ] The plane of polarization of excitation light is beforehand arranged using a 
polarizing plate, and the source of excitation light to which the excitation light with which the 
plane of polarization was arranged beforehand is emitted is used for the 2nd image information 
reader of this invention. 

[001 4][ this invention i.e., the 1st image information reader of this invention, ] The sample laid on 
the predetermined sample stand is irradiated with the excitation light emitted from the source of 
excitation light, and the image information reader which reads the fluorescence which was 
excited by irradiation of said excitation light and emitted light from said sample by a 
photoelectrical reading means as fluorescence picture information is characterized by comprising 
the following: 

The 1st polarizing plate that arranges with a certain direction the plane of polarization of said 
excitation light emitted from said source of excitation light allocated between said source of 
excitation light, and said sample. 

The 2nd polarizing plate that prevents the passage of the excitation light by which said plane of 
polarization was arranged with the certain direction which was allocated between said sample 
and said photoelectrical reading means, and which passed said 1st polarizing plate. 

[0015]It is preferred to apply the broadcloth area LED as the above-mentioned source of 
excitation light here. It can respond to various fluorescence pigments of the sample which is a 
reading object, without exchanging light sources, since the luminescence wavelength zone of the 
broadcloth area LED is large. Since it is not necessary to provide further the colored glass filter 
for raising the color purity of irradiation light, etc. between LED and a sample even if such a 
luminescence wavelength zone is large excitation light, it is more effective. However, the 1st 
image information reader of this invention is not restricted to the broadcloth area LED, and it 
does not bar applying the publicly known source of excitation light of a semiconductor laser (LD) 
and others. 

[0016]As for the excitation light irradiation side of a sample, being formed smoothly is desirable. 
It is for controlling that the polarization direction of excitation light reflected in respect of 
irradiation of a sample is in disorder. 

[0017]As a photoelectrical reading means, a solid-state image sensing device may read the 
whole sample collectively like CCD arranged in the shape of two dimensions, and a part of 
sample may be read one by one like a photomultiplier (PMT). It is preferred to use as a CCD 
interline type CCD provided with the cooling element which is a broad dynamic range and can 
also detect a weak chemicals luminescence light with sufficient lineality. 

[0018]The gel over which that etc. over which the specific association substance which are living 
body origin substances (DNA, protein, etc.) by which the sign was carried out with the 
fluorescence pigment as a sample was distributed could be applied, for example, such a 
substance was distributed, a membrane filter, a microtiter plate, etc. are applicable. Also in the 
following inventions, it is the same. 

[001 9][ the 2nd image information reader of this invention ] [ the sample laid on the 
predetermined sample stand ] In the image information reader which reads the fluorescence 
which irradiated with the excitation light emitted from the source of excitation light, was excited 
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by irradiation of said excitation light, and emi Qdllight from said sample by a photoelectrical 
reading means as fluorescence picture information, Said source of excitation light was provided 
with the polarizing plate which prevents the passage of the excitation light emitted from said 
source of excitation light which the plane of polarization emits the excitation light arranged with 
the certain direction, and was allocated between said sample and said photoelectrical reading 
means. 

[0020]As a source of excitation light to which the plane of polarization emits the excitation light 
arranged with the certain direction, SHG laser etc. are applicable, for example. Although a plane 
of polarization was not completely arranged with a certain direction, the semiconductor laser 
which can be made to emit the excitation light arranged with the certain direction is also 
applicable to abbreviated completeness. 
[0021] 

[Effect of the Invention]According to the image information reader of this invention, the plane of 
polarization of the excitation light which irradiates with a sample is arranged in the fixed direction 
with a polarizing plate, Or moreover, the excitation light emitted using the source of excitation 
light which becomes what was arranged in the direction where the plane of polarization is 
constant from the beginning, [ between a sample and a photoelectrical detection means ] By 
having provided the polarizing plate which prevents passage of the excitation light by which the 
plane of polarization was arranged with this certain direction, the excitation light which irradiated 
with the sample cannot pass this polarizing plate, and does not enter into a photoelectrical 
reading means. Since a plane of polarization is not what is arranged with the certain direction, at 
least a part can pass a polarizing plate and the fluorescence with which excitation light was 
irradiated and which was emitted from the sample on the other hand can detect it by a 
photoelectrical reading means. 

[0022]Thus, it can avoid always entering in a photoelectrical reading means only the excitation 
light with which a sample is irradiated irrespective of the wavelength zone of the kind of 
fluorescence which is the target of picture information reading, or excitation light according to 
the image information reader of this invention. 
[0023] 

[Mode for carrying out the invention]Hereafter, the concrete embodiment of the image 
information reader of this invention is described using Drawings. 

[0024]The figure in which drawing 1 shows one embodiment of the 1st image information reader 
of this invention, and drawing 2 are the perspective views showing the composition of the whole 
picture information reading system containing the image information reader shown in drawing 1 . 
[0025][ image information reader system 100 of illustration ] The image information reader 20 
which lays the gel 1 1 over which the biochemical substance by which the sign was carried out 
with the substance which shows a fluorescence in response to irradiation of the excitation light 
(LED light L) of a predetermined wavelength zone was distributed on the tray 1 0, and is 
accommodated in an inside and with which the inside was shaded, While displaying on CRT etc. 
the fluorescence picture information read by this image information reader 20 as a visible image, 
[ picture information ] The personal computer 70 which performs predetermined Image 
Processing Division with the main part of a processing unit, It is the composition provided with 
the monitor 60 for focuses which displays the gel 1 1 on the tray 10 as video of abbreviated real 
time for focus control based on the fluorescence picture information read by the image 
information reader 20. 

[0026]Two broadcloth area LED30 which irradiates with the LED light L from the upper part in 
the camera case 25 where the inside was shaded at the gel 1 1 arranged on the sample stand 10 
as the image information reader 20 is shown in drawing 1 (1), The 1st polarizing plate (light 
polarizer) 35 that arranges with a certain direction the plane of polarization of the LED light L 
emitted from every LED30 provided between each [ of these each LED30 and the gel 1 1 ], 
respectively, Interline type CCD51 with a cooling element allocated in the same field side as 
LED30 to the gel 11, The condenser 40 to which image formation of the image of the 
fluorescence K which emitted light from the gel 1 1 is carried out on the acceptance surface of 
CCD51, The 2nd polarizing plate (light analysis child) 36 that permits passage of only the light of 
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the direction which was provided between thPwens 40 and gel 11, and where the plane of 
polarization of the LED light L which passed the 1st polarizing plate 35, and that plane of 
polarization abbreviated-cross at right angles, It is the composition provided with the camera 
controller 52 which switches the reading mode of CCD51 to the focal mode for fluorescence 
picture reading mode or focal adjustment. 

[0027]As shown in drawing 2 (2) and (the important section top view of the figure (1)), the 1st 
polarizing plate 35 and 2nd polarizing plate 36 are allocated here, so that the polarization 
direction of the light which each passes and in which it deals may abbreviated-intersect 
perpendicularly. 

[0028]The electric charge accumulation time of each solid-state image sensing device of CCD51 
is in reading mode set to about 3 seconds comparatively long, and fluorescence picture reading 
mode is the reading mode of the picture information of the weak fluorescence which emitted 
light from the gel 11. On the other hand, focal mode is a mode which is called an abbreviated 
0.1 -second interval in electric charge accumulation and transmission, which is repeated 
comparatively for a short time and to read, and is the reading mode for adjusting the optical axis 
direction of the lens 40, outputting the transmitted information to the monitor 60 for focuses, 
and observing this monitor 60. 

[0029][ the both-sides side by the side of the inside of the camera case 25 ] The rails 21a, — f 
21 g which can arrange seven steps where the distance from the lens 40 differs mutually of trays 
10 are formed, and in order to obtain the picture of the field angle considered as a request 
according to the size of the gel 11, it is constituted so that it may choose from among these 
seven steps of rails suitably and the tray 10 can be arranged. Since the distance from the lens 
40 differs mutually as the rails 21a, — , 21 g which arrange a tray were mentioned above, After 
adjusting the image formation state on the acceptance surface of CCD51 and switching the 
reading mode of CCD51 to focal mode in this case, An operator should just adjust the position of 
the optical axis direction of the lens 40, observing the image of the gel 1 1 displayed on the 
monitor 60 for focuses as a false animation of an interval for abbreviated 0.1 second. Since it 
may have composition further provided with the motor etc. which are made to move the lens 40 
to art optical axis direction for example, and adjustment of this lens 40 may be performed by 
making that motor drive and does not touch the lens 40 directly, it can avoid soiling a lens. 
[0030]Next, an operation of picture information reading system 100 of this embodiment is 
explained. 

[0031]First, the directions input of the focal mode is done by the operator as reading mode of 
CCD51 from the keyboard of the personal computer 70, and the camera controller 52 sets 
CCD51 as focal mode according to these directions. 

[0032]The tray 10 in which the gel 1 1 over which the biochemical substance by which the sign 
was carried out with the substance which shows a fluorescence mentioned above on the other 
hand was distributed was laid is set by the operator on the 4th step of rail 21 d of the camera 25 
of the image information reader 20. Although the image of the gel 1 1 laid on the tray 10 is 
projected on CCD51 with the lens 40 here, Since the reading mode of CCD51 is set as focal 
mode, CCD51 outputs the information which repeated electric charge accumulation and 
transmission at intervals of abbreviated 0.1 second, and was transmitted to the monitor 60 for 
focuses. Thereby on the monitor 60, the image of the gel 1 1 is displayed in [ abbreviated ] 0.1 
second. 

[0033] Looking at the image displayed on this monitor 60, an operator moves and adjusts the lens 
40 by trial and error in an optical axis direction so that the image of the gel 1 1 may be displayed 
as a picture focused on the monitor 60. When the image of the gel 1 1 is displayed as a picture 
focused on the monitor 60, the image of the gel 1 1 is carrying out image formation as a picture 
focused on the acceptance surface of CCD51. 

[0034]Thus, after focal adjustment is completed, an operator closes the door 25a of the camera 
25, and changes camera 25 inside into a shading state. 

[0035]Next, the directions input of the fluorescence picture reading mode is done by the 
operator as reading mode of CCD51 from the keyboard of the personal computer 70, and the 
camera controller 52 switches CCD51 to fluorescence picture reading mode according to these 
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directions. D I 

[0036]Subsequently, the LED light L is emitted from LED30, that plane of polarization is arranged 
with a certain direction with the 1st polarizing plate 35, and this LED light L irradiates with the 
gel 1 1 on the tray 10. From the gel 1 1 with which the LED light L was irradiated, the 
fluorescence K excited with the LED light L emits light from the portion over which the 
biochemical substance by which the sign was carried out with the fluorescence pigment 
distributed over the gel 1 1 is distributed. This fluorescence K that emitted light enters into the 
lens 40 as the fluorescence K of linear polarization with the 2nd polarizing plate 36, and image 
formation is carried out on the acceptance surface of CCD51 as a fluorescence picture showing 
the distribution of a biochemical substance by which the sign was carried out with the 
fluorescence pigment. 

[0037]Although a part of LED light L which irradiated with the gel 1 1 is reflected on the gel 1 1 or 
the tray 10 on the other hand and it goes on towards the 2nd polarizing plate 36, Since that 
plane of polarization is not in agreement with the plane of polarization of the light which may 
pass the 2nd polarizing plate 36, this 2nd polarizing plate 36 cannot be passed and it does not 
enter into the acceptance surface of CCD51. 

[0038]Thus, light is fully received by CCD51 switched to fluorescence picture reading mode, and 
photoelectric conversion of the fluorescence picture by which image formation was carried out 
on an acceptance surface of CCD51 is carried out, and it is inputted into a main part of a 
processing unit of the personal computer 70. And various Image Processing Division is performed 
by a main part of a processing unit of the personal computer 70, and it is displayed on CRT as a 
fluorescence picture. 

[0039]Can avoid entering in CCD only excitation light irradiated by gel, and, according to the 
image information reader of this embodiment, moreover, alternatively as mentioned above, 
[ excitation light ] [ like the broadcloth area LED ] Even if a luminescence wavelength zone is 
large, unless it overlaps with a wavelength zone of fluorescence which is signal light, only LED 
light can be cut with sufficient accuracy. 

[0040] Drawing 3 is a figure showing composition of one embodiment of the 2nd image information 
reader of this invention. As opposed to an image information reader which showed drawing 1 an 
image information reader of illustration, A point provided with the scanning means 38 which 
covers the front of the gel 1 1 and makes SHG laser beam L' which was replaced with LED30 and 
the 1 st polarizing plate 35, and was emitted from SHG laser light source 30' and this SHG laser 
light source 30' scan from the undersurface side of the gel 11, And it is the composition of 
having transparent tray 10' optically as the tray 10. As for SHG laser beam L' irradiated by the 
gel 1 1 from SHG laser light source 30', the plane of polarization is arranged with a certain 
direction, and the plane of polarization is set up in the direction which abbreviated-intersects 
perpendicularly with a plane of polarization of light which may pass the 2nd polarizing plate 36. 
[0041]Hereafter, the operation by different composition mentioned above is explained. 
[0042]In the state where the reading mode of CCD51 is switched to fluorescence picture reading 
mode, From SHG laser light source 30', SHG laser beam L' by which that plane of polarization 
was arranged with the certain direction is emitted, the undersurface of the gel 1 1 covers the 
front of the gel 1 1 from **, and this laser beam L' is scanned by the scanning means 38. Laser 
beam L' penetrates tray 10', irradiates with each part of the gel 11 from the undersurface side of 
the gel 11, when the biochemical substance by which the sign was carried out to that portion 
with which it irradiated with the above-mentioned fluorescence pigment exists, excites that 
fluorescence pigment and makes the fluorescence K emit light in each moment of this scan. And 
the fluorescence K which emitted light enters into the lens 40 as the fluorescence K of linear 
polarization with the 2nd polarizing plate 36, and enters into the portion corresponding to the 
luminescence portion of the gel 1 1 in the acceptance surface of CCD51. 

[0043]Although SHG laser beam L' which irradiated with the gel 1 1 from the undersurface side 
penetrates the portion of the gel 1 1 with which it irradiated and advances towards the 2nd 
polarizing plate 36 like the fluorescence K, on the other hand, [ ' ] Since that plane of 
polarization is not in agreement with the plane of polarization of the light which may pass the 2nd 
polarizing plate 36, this 2nd polarizing plate 36 cannot be passed and it does not enter into the 
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acceptance surface of CCD51. D I 

[0044]Since SHG laser beam L covers the front of the gel 1 1 by the scanning means 38 and is 
scanned, Since the fluorescence K enters into each portion of CCD51 respectively 
corresponding to the irradiation portion of laser beam U in the gel 1 1 , [ on the acceptance 
surface of CCD51 ] Only the fluorescence picture information showing the distribution of a 
biochemical substance by which the sign was carried out with the fluorescence pigment in the 
gel 1 1 is inputted, and SHG laser beam U which is excitation light is not inputted. 
[0045]Thus, photoelectric conversion of the fluorescence picture information inputted on the 
acceptance surface of CCD51 is carried out by CCD51, and it is inputted into the main part of a 
processing unit of the personal computer 70. And various Image Processing Division is performed 
by the main part of a processing unit of the personal computer 70, and it is displayed on CRT as 
a fluorescence picture. 

[0046]According to the image information reader of this embodiment, only the excitation light 
irradiated by gel as mentioned above alternatively, Also when it can avoid making it enter into 
CCD and the luminescence wavelength zone of a SHG laser beam is moreover fluctuated, unless 
it overlaps with the wavelength zone of the fluorescence which is signal light, only this SHG laser 
beam can be cut with sufficient accuracy. 



[Translation done.] 
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